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(54) Modular floor heating device 

(57) A modular floor heating device with circulation 
of a fluid (F) heated by a heating source includes: 

a plurality of manifold panels (2) each provided with 
a plurality of ducts (5, 6) whose ends are connected 
to first connection means (20); 
a plurality of manifolds (7, 8) of the manifold panels 
(2) each In flow communication with a related duct 
(5, 6) and whose free end is connected to second 
connection means(1 0); 

a plurality of heating panels (3) each one having at 
least a coil (9). 

In £ui assembled condition (M) the ducts (5, 6) of 
the manifold panels (2) are connected by first connec- 
tion means (20), the ends of the coils (9) are connected 
by the second connection means (10) to the respective 
manifolds (7, 8), that cooperate with the ducts (5, 6) for 
the circulation of the heated fluid (F) in each coll (9) 
transferring the fluid heat to the environment. 
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Description 

[0001] The invention refers to heating devices for 
rooms f it to lodge people. 

[0002] More precisely the present invention refers to 
a modular floor heating device for heating particularly 
churches or other buildings. 

[0003] The known heating devices have radiators or 
heat exchangers in which heated water circulates. The 
radiators or exchangers heat, by convection and radia- 
tive, the rooms in which they are installed. 
[0004] The main drawback of the known devices is 
that chases are needed for housing the piping in the 
floors and/or In the walls. When Installing visible piping, 
the known devices are bulky and unaesthetic and, how- 
ever, they cause the damage of the rooms in corre- 
spondence of the fixing points of said devtees. 
[0005] The known wamn air devices have the duct or 
convector fans blowing warm air into the rooms to be 
heated. ^ 

[0006] i he main disadvantage of said known devices 
consists in their fixing whfch Involves the damage of the 
walls, columns or other elements of the Installation 
rooms. 

[0007] A further disadvantage consists In the dimen- 
sions and in the unaesthetic effect of these known de- 
vices. 

[0008] Other disadvantages are the high noise gen- 
erated, the temperatu re stratifications and the wide ther- 
mal dispersions in the buildings having great height. 
[0009] They are known big heating block elements to 
be fit in the floor, for instance under churches benches, 
including heat exchangers and the related connections. 
These known block elements have the main drawback 
to be extremely expensive since they must be designed 
and realized with precise sizes. 
[0010] Another disadvantage is represented by their 
outstanding dimensions and by the difficult installation. 
Besides, the exchangers of said known block elements 
are carried out on site with different solutions, with con- 
siderable thickness that cause dangerous stairs with the 
remaining uncovered part of the floor. 
[0011] Furthermore, all the known heating devices 
with elevated power have the drawback to be unmova- 
ble, making difftoult and expensive their change, widen- 
ing or dismounting. 

[001 2] Because of said drawbacks, many monumen- 
tal or public buildings do not have heating systems yet. 
[0013] The main object of the present invention is to 
propose a modular floor heating device fast and eco- 
nomic to be carried out, allowing changes and removals 
without damaging the structures of the installation 
rooms. 

[001 4] Other object is to propose a heating device not 
bulky, having a very low aesthetbal impact, silent, which 
does not create barriers for the handicapped people and 
is safe for the people. 

[001 5] Further objects are to intemally Integrate con- 
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trol valves of the wanji watet flow, to allow a higher tol- 
erance of the piping lengths and to obtain a high Insen- 
sitiveness to the themnal piping expansions. 
[0016] The characteristics of the invention are under- 
lined in the following with partteular reference to the en- 
closed drawings in which: 

figure 1 show a schematic plan view of the device 
object of the invention in which some parts have 
been removed for better showing the others; 

- figure 2 shows an enlarged schematic top view of a 
heating panel of figure 1 in which some parts have 
been removed for better showing the others; 

figure 3 shows a cross section of a heating panel of 
figure 1 ; 

figure 4 shows an enlarged schematic top view of a 
manifold panel of f igure 1 , in which some parts have 
been removed for better showing the others; 

figure 5 shows a partial enlarged top view of a heat- 
ing panel of figure 1 ; 

figure 6 shows a cross section view according to the 
line VI-VI of figure 4; 

figure 7 shows a cross section view according the 
line VII -VII of figure 4; 

figure 8 shows an enlarged cross section view of a 
portion of the device of figure 1 ; 

figure 9 shows a partial cross section view of a var- 
iant of the device of figure 1 ; 

figure 1 0 shows an enlarged top view of the assem- 
bling means of figure 9. 

[0017] With reference to figures 1-8, numeral 1 indi- 
cates the modular floor heating devbe object of the 
present invention. In the device 1 a heating source, for 
instance a boiler, heats a fluid F, for instance water or 
an antifreeze solution, that flows in said device 1, for 
instance by means of pumps associated to the heating 
source. 

[0018] The device 1 Includes a plurality of manifold 
panels 2 and a plurality of heating panels 3. 
[0019]' Each manifold panel 2 is provided with a deliv- 
ery duct 5 and return duct 6, each of these tatter is hy- 
drauiicaliy connected to a manifold, respectively deliv- 
ery 7 and return 8. having diameter smaller that the 
ducts diameter. 

[0020] In order to minimize the thickness of the pan- 
els, it is provided that the delivery 7 and return 8 mani- 
folds cross, without flow communication, respectively 
the retum 6 and delivery 5 ducts. 
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[0021] In alternative is also provided that the ducts 5, 
6 have a small diameter for allowing, with the? same pah- 
els thickness, the intersection with the manifolds 7. 8 
without passing through thereof. 
[0022] Tests show that the sum of the resistances in 
the ducts 5, 6 produced by the narrowing due to the 
crossing of the manifolds 7, 8 is lower than the resist- 
ance increase due to the diameter reduction of the ducts 
6.6. 

[0023] The ends of the ducts 5, 6 and of the manifolds 
7, 8 are associated respectively to connection means 
first 20 and second 10. 

[0024] The heating panels 3 have at least a coll 9. 
[0025] In an assembled condition M of the manifold 
panels 2 and heating panels 3, the ducts 5, 6 of the man- 
ifold panels 2 are reciprocally connected by the first con- 
nection means 20 and the colls 9 are connected by the 
second connection means 10 with the respective man- 
ifolds 7, 8. 

[0026] Then the fluid F circulates in the colls 9 through 
the manlfc^.is 7, 8 and the ducts 5, 6. 
[0027] The first, connection means 20 have each a 
couple of through holes 21 for housing the ends of the 
ducts 5, 6. 

[0028] Each through hole 21 has a couple of housings 
22 for sealing means 23, of the O-Ring type, to guaran- 
tee the watertight between each first connection means 
20 and the related ducts 5, 6. 

[0029] To guarantee the watertight between ducts 5, 
6 of manifold panels 2, consecutive and interconnected, 
one of the first connection means 20 of each manifold 
panel 2 has a housing 24, in correspondence of the ex- 
ternal side 26, faced toward the manifold panel 2, for at 
least a gasket 25, for instance an O-Ring, that encloses 
the opening of each through hole 21 . 
[0030] The reciprocal fixing between manifold panels 
2 is carried out by screw means 27, for instance screw 
stud or bolts whit nuts, fit in a plurality of cavities 26, for 
instance through holes, of the first faced connection 
means 20 of the adjacent manifold panels 2. 
[0031] Each second connection mean 10 has a 
through hole 1 1 for each related manifold 7, 8. The ends 
of each hole 11 have housings 12, for instance annular 
cavities, for sealing means 13, for instance O-Ring, for 
the watertight between each manifold 7, 8 and the re- 
lated second connection mean 10. In the assembled 
condition M, end means 14 of the coils 9 are watertight 
housed in the remaining ends of the through holes 11 . 
[0032] It is provided that the end means 14 can con- 
sist in prolongations of the coils 9 at the outside of the 
related heating panels 3 but It is also provided that the 
end means 14 consist of couplings 16 each fit in a re- 
spective hole 31 carried out in third connection means 
30. The watertight between these latter and the cou- 
plings 1 6 is realized by sealing means 33, for instance 
O-Ring, housed In the related housing 32, for instance 
annular-type, carried out in correspondence of the wall 
of the holes 31. 



[0033] The second connection mean 10 has a valve 
mean 15, for instance a truncatedconic body having a 
transversal through hole housed in a complementary 
shaped cavity, for at least one of the through holes 11 . 

5 [0034] The valve means 1 5 are fit to regulate the flow 
of the fluid F in the related coil 9. 
[0035] The external edges of the panels 2 , 3 can have 
chutes 60 connecting the floor. 
[0036] The device further includes assembling means 

10 41 engaging connection housings 40 canried out in the 
heating panels 3 at the bottom, in the manifold panels 
2 and in the chutes 60 of the device 1 . 
[0037] The assembling means 41 consist of "0" sec- 
tions, simple or double, whose external edges engage 

15 the connection housings 40 having the shape of grooves 
with rectangular section. 

[0038] The heating panels 3 include an insulator layer 
50, above which It Is positioned the coll 9 inserted Into 
a heating conductor mortar 51 and have at the top a 

20 plane 52. 

[0039] The manifold panels 2 have the layer 50, 
above which there are positioned the ducts 5, 6 and the 
manifolds 7, 8 overhung by the plane 52. 
[0040] The plane 52 consists, for instance, of a layer 

25 of parquet or a metallic or plastic slab. 

[0041] TTie operation provide that in the assembled 
condition M the fluid F circulates into the ducts 5, 6, In 
the manifolds 7. 8 and into the coils 9 where transfers 
heat to the environnr>ent. The fluid flow of each heating 

30 panel 3 can be regulated by the related valve means 15 
in such a way to make unifonn the heating on the whole 
surface of the devk:e. 

[0042] The expansions of the ducts 5, 6 and the man- 
ifolds 7, 8, due to the temperature variations of the fluid 

35 F, corresponding to the starting and stopping conditions 
of the heating source, do not cause tensions in the man- 
ifold panels 1 because the ends of the ducts and mani- 
folds can slide In the respective through holes 21, 11 
and the sealing means 23, 1 3 avoid the losses of fluid F. 

40 [0043] In the device variant of the figures 9 and 10, 
the assembling means 41 consist of extended prismatto 
bodies with "M" shaped cross section whose points en- 
gaged the connection housings 40 having the shape of 
grooves with triangular section. The prismatic bodies 

45 have a plurality of nut screws 42 for as many threaded 
pivots 43. 

[0044] The lower portion of the prismatic bodies can 
have a longitudinal groove fit for housing an alignment 
guide, for instance a fillet, for the assembling means 41 . 

so [0045] "The rotation of the threaded pivots 43 allows 
to vary the height of the prismatic bodies and therefore 
to assemble the device 1 also on irregular floors. 
[0046] There also provided fillets for closing the fis- 
sures between panels 2, 3 and chutes 60. 

55 [0047] It is important to observe that the device 1 Is 
composed only by three kinds of modules, consisting of 
manifold panels 2 and heating panels 3 and chutes 60, 
also simplifying advantageously the storage, the trans- 
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port, the handling and the assembling. 
[0048] The main advantage of the present invention 
is to provide a modular floor heating device fast and eco- 
nomic to be carried out, allowing a change and removal 
without damaging the structures of the installation. s 
[0049] Other advantage Is to provide a device not 
bulky, having a very low aesthetical Impact, silent, which 
dont create barriers for the handicapped people and Is 
safe for the people. 

[0050] Further advantages of the present Invention io 
are to provide Internal control valves of the warm water 
flow, to allow a higher tolerance of the piping lengths 
and to obtain a high Insensitiveness to the themial ex- 
pansions of the piping. 
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5. Device according to claim 1 characterized in that 
each second connection *mean (10) has a through 
hole (11) for each related manifold (7, 8); the ends 
of said hole (11) having housings (12) for sealing 
means (1 3) fit to mate the manifold (7. 8) and having 
in the assembled condition (M) end means (14) of 
one of the coils (9). 

6- Device according to claim 5 characterized in that 
the end means (14) consist of couplings (16) each 
fit Into a respective hole (31) having housing (32) 
for sealing means (33) fit to mate said coupling (16), 
said holes (31 ) being in flow communication with the 
related coll (9) and being earned out in third con- 
nection means (30). 



Claims 

1 . Modular floor healing device with circulation of a flu- 
id (F) heated by a heating source characterized in 
thtrt It Includes: 

- a plurality of manifold panels (2) each provided 
with a plurality of ducts (5, 6) whose ends are 
connected to first connection means (20); 
a plurality of manifolds (7, 8) of the manifold 
panels (2) each in flow communication with a 
related duct (5, 6) and whose free ends are con- 
nected to second connection means (10); 
a plurality of heating panels (3) each of them 
having at least a coil (9); 

in an assennbled condition (M) the ducts (5, 6) of the 
manifold panels (2) are connected by first connec- 
tion means (20); the ends of the coils (9) are con- 
nected, by the second connection means (10), to 
the respective manifolds (7. 8), which cooperate 
with the ducts (5, 6) for the circulation of the heated 
fluid (F) In each coil (9) transfening the heat of the 
fluid (F) to the environment. 

2. Device according to claim 1 characterized in that 
each first connection mean (20) has a through hole 
(21) for each related duct (5, 6), said through hole 
(21) having housing (22) for sealing means (23) for 
each related duct (5, 6). 

3. Device according to claim 1 characterized in that 
at least one of the first connection means (20) of 
each manifold panel (2) has In correspondence of 
the external side (26) at least a housing (24) for at 
least a gasket (25). 

4. Device according to claim 1 characterized in that 

the first connection means (20) have a plurality of 
cavities (36) for screw means (27) for the mutual 
fixing between adjacent manifold panels (2). 



7. Devtee according to claim 5 characterized in that 
the second connection mean (10) has a valve mean 
(1 5), for at least one of the through holes (11), which 

20 is fit to control the flow of the fluid (F) in the related 
coll (9). 

8. Device according to anyone of the preceding claims 
characterized in that It further Includes assem- 

25 bling means (41), to be fit In the connection hous- 
ings (40) canied out at the bottom of the heating 
panels (3), in the manifold panels (2) and in even- 
tual chutes (60) of the devkse (1). 

30 9. Device according to claim 8 characterized in that 
the assembling means (41) consist of "C" section, 
simple or double, whose external edges engage the 
connection housing (40) having the shape of 
grooves with rectangular section. 

35 

10. Devtee according to claim 8 characterized in that 
the assembling means (41) consist of extended 
prismatic bodies with "M" cross section whose tips 
engage the triangular shaped connection housings 

40 (40), said prismatte bodies Including a plurality of 
nut screws (42) for as many threaded pivots (43). 

11 . Devk:e according to anyone of the preceding claims 
characterized In that the heating panels (3) in- 

45 elude an insulator layer (50), above which It Is po- 
sitioned the coll (9) fit In a heating conductor mortar 
(51), and have a plane (52) at the top. 
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(54) Modular floor heating device 

(57) A modular floor heating device with circulation 
of a fluid (F) heated by a heating source includes: 

a plurality of manifold panels (2) each provided with 
a plurality of ducts (5, 6) whose ends are connected 
to first connection means (20); 
a plurality of manifolds (7, 8) of the manifold panels 
(2) each in flow communication with a related duct 
(5, 6) and whose free end Is connected to second 
connection means(10); 

a plurality of heating panels (3) each one having at 
least a coll (9). 

In an assembled condition (M) the ducts (5, 6) of 
the manifold panels (2) are connected by first connec- 
tion means (20), the ends of the coils (9) are connected 
by the second connection means (10) to the respective 
manifolds (7, 8), that cooperate with the ducts (5, 6) for 
the circulation of the heated fluid (F) in each coll (9) 
transferring the fluid heat to the environment. 
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